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[1] Meteorological observing systems are continuously
being developed to improve our knowledge of the
atmosphere and our forecasting capabilities. Observing
System Simulation Experiments (OSSEs) are a general
technique to assess a priori the potential impact of future
instruments, which is particularly important in the case of
spaceborne systems. One crucial component of OSSEs is
the Nature Run (NR), representing a virtual atmosphere
from which observations can be simulated so that the impact
of future instruments can be assessed. A community-based,
13-month T511 NR was designed in an international
collaborative effort and was produced by the European
Centre for Medium-Range Weather Forecasts (ECMWF) to
build a next-generation OSSE capability. This new Joint
OSSE NR is being analyzed with emphasis on tropical
development over the western African monsoon region and
the tropical Atlantic. The NR representation of the African
Easterly Jet and the characteristics of African Easterly
Waves including their propagation and development in
tropical-cyclone like vortices are investigated. This is the
first NR that encompasses one entire Atlantic tropical
cyclone season producing realistic tropical cyclone activity.
As such it is a valuable tool to perform OSSEs to assess the
possible impact of future instruments targeting hurricanes.
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1. Introduction

[2] Impact studies of existing instruments over an assim-
ilation and forecasting system are called Observing System
Experiments (OSEs). The constituents are a comprehensive
data set of observations, a data assimilation system (DAS), a
forecasting model, and the observations from the instrument
to be evaluated. The typical setting of an OSE is represented
by a Control run in which the DAS assimilates all the
observations of the comprehensive data set, producing a set
of analyses, which are a representation of the state of the
atmosphere. Then another assimilation run is performed by
adding (or withdrawing) the data obtained from the inves-
tigated instrument and thus producing a new set of analyses:
the ‘Experiment’ analyses. Two sets of forecasts are pro-
duced with the same forecast model, each initialized by the
set of Control and Experiment analyses. Anomaly correla-
tion (or other metrics) is computed to assess the forecast
quality of the two sets, thus evaluating the impact of the
observing system under scrutiny.
[3] However, when dealing with future or planned instru-

ments, the capability of assessing their impact a priori relies
on simulation: a virtual representation of the atmosphere
called the Nature Run (NR) and considered as truth. From
the NR a set of simulated observations (conventional and
space based) is extracted. Observational characteristics,
errors, spatial distribution and coverage are designed to be
similar to the real world. Then one additional data set is
extracted to reproduce the data that would be provided by
the future instrument. Again, two data assimilation cycles
are produced, generating a control set of analyses and an
experiment set. From these, forecasts are run, and anomaly
correlations and other metrics are compared, using the NR
as validating truth. The forecast model should be different
from the model used for the NR to avoid the identical twin
problem, preferably at higher resolution and from a model
that differs from the forecast model to an extent the true
atmosphere differs from the forecast [Hoffman et al., 1990;
Atlas, 1997]. To produce and validate a high-quality NR is
always very expensive and it is in general desirable to have
a common high resolution NR to be used by various
investigating centers.
[4] The European Centre for Medium-Range Weather

Forecasts (ECMWF) has agreed to perform a 13-month
long NR with its state-of-the-art forecasting model at a
resolution of T511 (approximately 40 km horizontal reso-
lution). This NR is being called the Joint OSSE NR, is the
longest global NR ever produced at this resolution and
replaces a previous, T213 NR which served the OSSE
community for several years [Masutani et al., 2006]. It
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